Summary. A study of 1045 twin gestations with regard to known or likely zygosity and the incidence of pre-eclampsia/eclampsia failed to reveal differences between known dizygous twins and like-sex 'presumed' and 'estimated' monozygous twins except in the 'estimated' data for multigravidae. There was a threefold increase in the incidence for twins as opposed to singleton pregnancies. These results are discussed in relation to increased conceptus-mother antigenic differences. It is suggested that the risk of gestosis in twin pregnancy involves more than a summation of that operating in two singleton pregnancies.
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It has been suggested that genetic incompatibility between mother and fetus may be a factor in the aetiology of pre-eclampsia (Penrose, 1946;  Kalmus, 1946;  Platt, Stewart, and Emery, 1958) . Epidemiological evidence has been provided by Stevenson et al (1971) in a study of consanguineous marriages in the Middle East. They also recorded twin data which pointed to a higher incidence of toxaemia in unlike-sex as opposed to like-sex twin pregnancies. As all unlike-sex twins are dizygous (DZ) and a large proportion of like-sex twins are monozygous (MZ), antigenic differences between mother and conceptus would be more likely to be expressed in unlike-sex twin pregnancies. Stevenson et al considered that the higher incidence with unlike-sex twins could be attributed to this. They extrapolated their data on the basis of Weinberg's hypothesis involving the assumption that for every pair of unlike-sex DZ twins there is one like-sex DZ pair. The estimated differences in the incidence of pre-eclampsia based on this were significant at P values of <0.05 to 0.001, the syndrome being commoner in the presumed DZ cases. They regarded these findings as 'suggestive'.
This report concerns a review of twin deliveries in one hospital with regard to zygosity and the incidence of late pregnancy hypertension. Accepting that our results do not show any difference between DZ and MZ twins with regard to pre-eclampsia, the question arises as to why they differ from those of Stevenson et al (1971) . There are several factors that might affect the relative incidence of pre-eclampsia in DZ as compared with MZ pregnancies other than the increased range of fetal antigens not expressed in the mother. Zygosity is related to both maternal age and parity (Enders and Stern, 1948; Selvin, 1971) . The MZ incidence remains relatively stable for age whereas DZ twins increase steadily up to about 38 years. Consequently a group of twin gestations in young women will contain a higher proportion of MZ gestations. For example, in this series only 9 out of 28 (32%) twin gestations in women under 20 years of age were unlike-sex, whereas in the over 30 category 158 of 241 (66%) were unlike-sex. As pre-eclampsia is commoner in older women this could contribute to a higher incidence in association with DZ twins.
Also possibly relevant is the greater tendency for acute hydramnios to develop in monochorionic gestations (Naeye, 1964) which are all MZ. There is a consequent increased risk of premature labour at a stage so early that pre-eclampsia would have been unlikely to be manifest. In this series 6.2% of presumed monochorionic twins were delivered at 30 weeks or less compared with 3.0% of presumed dichorionic. If these cases of very premature delivery are omitted from the calculations there is a small relative increase in the incidence of severe pre-eclampsia in presumed MZ gestations (for 'unlike-sex DZ' the figure increases from 11.2% to 11.5%, for 'presumed MZ' from 11.2% to 12.0%). In addition death in utero of one twin is commoner in monochorionic gestations (Benirschke and Driscoll, 1967) , and if this occurred early in pregnancy it would presumably reduce the tendency for preeclampsia to develop. Furthermore the validity of Weinberg's differential method has been questioned on evidence that there is normally an excess of likesex DZ over unlike-sex DZ twins (James, 1971) . This would lessen the accuracy of comparing unlikesex with like-sex twins and 'estimated' MZ twins. Cameron (1968) found 28% of his total series were MZ as judged by blood groups, enzyme studies, and placental examinations. Applying his figure to our data would give a total of 293 MZ rather than the 349 twins estimated by Weinberg's method and 42% of the same sex twins would be MZ rather than 50.1 %.
The accuracy of diagnosis of twins as di-or monochorionic from examination of single placentae at delivery is open to error (Nylander, 1970) . In this series there were 65 placentae initially described as monochorionic for which a consultant pathologist's opinion was also available, supported where necessary by membrane histology. He found 53 (82%) were monochorionic and 12 dichorionic. In Cameron's series 18% like-sex dichorionic twins were MZ. Applying the rate of error to the remaining 173 cases and allowing for this proportion of the dichorionic being MZ then approximately 89% of the total 240 'monochorionic placentae' would be MZ.
It has been suggested (Salzmann, 1955; Toivanen and Hirvonen, 1970) that toxaemia is commoner when there is a male fetus. This is relevant, for 75% of DZ twin pregnancies will have at least one male fetus but only 50% MZ twin gestations will be male. Toassessthis,twin pregnanciesin which one or both babies were male were compared with pregnancies in which both babies were female. No significant difference was found in any category though in each the percentage incidence was marginally higher in the cases in which both twins were female.
It is interesting that Papiernik et al (1974) have observed a difference in weight gain in DZ as opposed to MZ pregnancies; DZ being associated with a greater gain. They attribute this to an ovular factor influencing the maternal weight change and explicitly state that it is not related to toxaemia incidence.
The matched-pair comparison with singletons showed an incidence of pre-eclampsia/eclampsia three times greater in twin pregnancies. This is probably an underestimate of the true difference as premature deliveries occur frequently because of the twin state itself, while in singletons a higher proportion of premature deliveries is attributable to inductions of labour for severe pre-eclampsia, which would tend to bias the results contrary to the observed difference. The incidence with twins was four times that with singletons if deliveries less than 36 weeks were excluded.
In MZ twins the maternal-conceptus antigen differences are presumably the same as in singleton pregnancies so, if such differences were the sole cause of the greatly increased incidence of preeclampsia in twins, they must be the result of the DZ twins which comprise about two-thirds of the total in Caucasian populations (Stevenson et al, 1971) . Even if our data are ignored, it would be surprising if a threefold total increase could be the result of increased antigenic differences between mother and fetuses in two-thirds of the twins. If in a singleton pregnancy the conceptus antigens not expressed in the mother are F, it follows that the number of antigens in a DZ pregnancy not expressed in the mother would be < 2F, and this maximum increase could only produce a rise in the pre-eclampsia/ eclampsia incidence of < 2/3 x 2 = < 1.3 while the observed factor is 3.
Conclusion
While this study fails to show any consistent difference in the incidence of pre-eclampsia/eclampsia between DZ and MZ twin pregnancies, it does confirm the very greatly increased incidence of preeclampsia in association with twins-a threefold order compared with singletons. On a quantitative basis, considering numbers of antigen differences as a possible factor in causing pre-eclampsia, one would expect twin pregnancies to show an increase of < 1-3. If total antigen 'dose' were involved it would be < 2. The observed increase is greater than this particularly in the severe form of the disease. Furthermore, as indicated, the figures probably give an underestimate of the difference. Apparently the factor(s) responsible for the increased incidence of pre-eclampsia in twins do not represent a mere summation of those operative in two singleton pregnancies.
